I l l upon the neighbouring walls. W hen viewed from that distance, the rays proceeding from the reflector have all the rich effulgence of sunshine.
A piece of the ordinary sensitized paper, such as is used for photographic printing, when exposed to the action of the light for twenty seconds, at a distance of 2 feet from the reflector, was darkened to the same degree as was a piece of the same sheet of paper when exposed for a period of one minute to the direct rays of the sun, at noon, on a very clear day in the month of March.
The extraordinary calorific and illuminating powers of the 10-inch machine are all the more remarkable from the fact that they have their origin in six small permanent magnets, weighing only 1 lb. each, and only capable, at most, of sustaining collectively a weight of 60 lb s .; while the electricity from the magneto-electric machine employed in exciting the electro-magnet was of itself incapable of heating to redness the shortest length of iron wire of the smallest size manufactured.
The production of so large an amount of electricity was only obtained (as might have been anticipated by the physicist) by a correspondingly large amount of mechanical force; for it was found that the large electro magnet could be excited to such a degree that the strong leather belt was scarcely able to drive the machine.
When the electro-magnet of the 10-inch machine was excited by means of the 2^-inch magneto-electric machine alone, about two-thirds of the maximum amount of power from the 10-inch machine was obtained.
From a consideration of the combined action of the magneto-electric and electro-magnetic machines, the author points out a remarkable analogy, subsisting between the operation of the static forces of magnetism and of cohesion in modifying dynamical phenomena, which throws additional light upon the nature of the magnetic force.
On reviewing and comparing the whole of the analogous phenomena manifested in the operation of the magnetic and cohesive forces under the varied conditions to which the author invites attention, it appears to him that magnetism is a mode of the force of cohesion, or is, if the term be allowed, polar cohesion acting at sensible distances, the .equivalent of magnetic force being obtained at the expense of an equivalent of ordinary cohesive force (in an axial direction) so long as the iron continues to be magnetized. You will probably have heard from M r. Stewart that the opportunity of applying usefully the experience which I acquired at Kew has been temvol. xv. L [Apr. 26, porarily accorded to me by the Bombay Government, by my appointment to the superintendence of this Observatory. The confirmation of my pre sent appointment will probably depend upon the sanction of the scheme of improvements for the Observatory which I have just sent in for the consideration of Government. Meanwhile I have arranged the working power of the establishment so as to take up the reduction of the old obser vations, and I am sure you will be interested to learn that there is a pro bability of their turning out trustworthy and valuable. The separation of seven years of declination-disturbances has already been effected, with the results shown in the enclosed Tables and Curves ; but as the whole series of observations (from 1845 to 1865) will include two complete cycles of the decennial period, and as the reductions have already been so long delayed, I propose completing the twenty-one years before discussing the connected questions and publishing the whole it is, however, a little doubtful whether the opportunity of doing this will be afforded me, as the Indian Government, in sanctioning my appointment, have limited its duration to the end of next m onth; and though I am hopeful that, partly in consequence of a representation that I have made to the Government, of the wide scope for usefulness that is open to me here, and of what has been effected and has been engaged upon since my arrival six months ago, they may be induced to extend their approval of the appointment until the improvements suggested in my Report shall have been consi dered, yet it seems right, as there are some interesting points about the results already arrived at, that I should inform you of them whilst I may, especially as in case of a second reference of the matter to the home Government, you will, I believe, consider them good grounds upon which to recommend the continuance of the reductions of the twenty-one con secutive years of the Bombay observations. Referring to page 283 of your paper in the Philosophical Transactions, 1863, it will be seen that these results supply the required knowledge of the laws of the disturbances at a station intermediate in longitude between Kew and Nertschinsk. The general characteristics of the westerly disturbancediumal-variation curve are the same as you describe for Pekin and Nerts chinsk. The curve is remarkably regular, and the ordinates between, 8 p .m . and 4 a .m . have scarcely appreciable values, being in the latter respect like the westerly curve for Hobarton, and the easterly for Kew and St. Helena. The maximum occurs at 11 a .m ., which corresponds to about 18h Kew astronomical time, implying, by comparison with, the corresponding hours of maximum at the other two eastern stations (Pekin and Nertschinsk), a rather slow propagation of the disturbing action from north to south of the eastern part of the northern hemisphere. The other curve (of easterly disturbance) presents a less systematic appearance j and the ratios are at no part of the day smaller than O'64, or greater than 1-83.
The Table of aggregate values of disturbance in the several years points very distinctly to a minimum as occurring early in 1864, thus adding another to the determinations of this turning-point in three former cycles given by you in the third volume of the * St. Helena Observations,' and confirming the conclusions you arrived at as to the propriety of the appel lation ** decennial " to the period in question. The Table does not extend far enough backwards to fix the time of maximum distinctly, but it suf fices to place it with probability in the year 1859.
The principal requests that I have made in my Report are for a set of Kew magnetographs, and for a suitable room, and for a body of com puters to work up the old observations. 
1866.1' Extract of Letter from

